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T:*tle of I roJects

STUDIE$ C*- Lj.JTC.SiIR(C6IS Ii-, THAILAN1D

A. Human leptcupirobis

1. Isolztion of leptospires from the Fatients

2. Serological studie of sus,;ected caseu of

lertocoirosis.

3. Clinical studies.

4. Surveys of ler.tosciral antibodies in the general

pupulation of Thailand.

5. Detection of leftospirosis in cases of pyrexia

of unknown origin.

6. I4lac.oscopic screening test ef leptospirosis.

B. Leptopi.osis in animals

1. The incidence cf lettospirosis in rats in Bangkok.

2. Seisonal incidence of canine leptospirosis in

Bangkok.

3. Studies cn renal p.thology in canine leptospirosis.
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ALSTRACT

Studies on le%-tospirosis, with special reference to the epidemiologyp

aiutholofy =nd clinical as-.ects, and its relation to the animal reservoir

hosts

Epidemiological study on leptospirosis in Thailand by surveying

leptospiral antibodies among the general population in 71 provinces

re-ealed positive aCglutination reactions of 22-;5%. The high incidences

were mostly found in South Thailand. The common serotypes were L.grippo-

typhosa, L.icterohemorrhagiae and L.bataviae. Most cases were farmers;

the ratio of males to females was 3:2.

Examinations for laboratory diagnosis of leptospirosis were

made in the past twelve months in about 1400 patients of various hospitals

throughout Thailand. The results showed that L.bataviae was the most

prevalent serotype in Bangkok, while L.grippotyphoa was the common one

in the provincial areas.

The clinical and laboratory features of 34 cases of leptospirosis,

most of which caused by L.bataviae, were also analysed.

About 15% of cases of pyrexia of unknowa origin in a municipality

hospital of Bangkok were found to suffer from leptospirosis, and L.bataviae

and L.canicola were the comnon serotypes involved.

The results of macroscopic screening tests in hunan leptospirosis

were satisfactory, while in tnimal leptospirosis only the specimens with

high titres gave some positive reactions. L.biflexa No. 138 had a

promising antigenic property reacted to L.bataviae antisera.



Studies on letospir'oais in rats caught from Pathumwan District

of Bangkok revealed positive kidney-culture cases of 6752 in adult rats

and 12% in immature ones. The incidence among the adult rats in the wet

season was 65,% and in the dry season 6%.

The incidence of canine leptosrirosis in Bangkok diagnosed

by strology was found to be 64,. The results also indicated that recent

infections in dogs were present mostly in the wet season.

The preliminary results of the studies of renal patholo,:y in

canine le-tosnirosis revealed definite pathological changes in cases of

positive kidney cultures, while in cases of tositive serology, only mild

grades of inflawiatory foci were observed. In those negative cases,

however, slight histological changes were found in some animals.



A. Human leatospirosis

1. Isolation of leltospires from the patients

During the paot 12 months, hemocultures and anial inoculations

were tried in suspected canes of leptoGpirosis in three major hospitals

in Bangkok i.e. Siriraj Hospital, Chulalongkorn Houital and the Hospital

for Tropical Dibeases.

Results

A total of 122 cases clinically diagnosed as loptopirosis were

included in this investigation. Hemoculturo was performed in 98 cases,

30 of which (30.6%) gave positive results, while hamster inoculation

in 29 caEer, 9 of which (31.0% were positive. The details of the

results are shown in Table I.

U



I The resultu of hemcculture and hamster inoculation in suspected

cnaes of leptospiroeis admitted into three hospitals.

Eemoculture Animal inoculation

No. No. Serogrours of No. No. Serogroupe of
exam. poe. po. ir exam. poe. poe. LeptosTira

Sirira&j 31 3 1 L.bataviae

1 Locanicola

1 L.ictero.

Chulalongkorn 33 16 15 bataviae -

I canicola

Tropical 34 11 8 bataviae 8 bataviae

Diseases 1 javanica 29 9 1 javanica

2 canicola

Total 98 30 24 bataviae 29 9 8 bataviae

4 canicola 1 javanica

1 javanica

1 ictero.

Summary and Conclusion

Analysis of cases in regard to the epidemiology and clinical

aspects is being performed,

0
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2, Serolorical studies of suspected cases of leptosirosis.

Specimens of sera of suapected caces of leptospiroais from

various hospitals throughout Thailand (11 hospitals in Bangkok and 80

prcvinoial hospitals) were sent to our laboratory for conclusive diagno-

sis. Thooe include fresh sera from nesrby hospitals in Bangkok and

filter paper dried blood samples from provincial hospitals. Agglutina-

tion test was made by uoing 11 Leptospira serotypes as antigens.

Results

i) Hospitals in Bangkok area

On examination of 513 specimens of sera, 102 (19.9) gave

Tositive results. However, the total positive cases were 60, as paired

sera of specimens from many cases were sent for confirmation. The sero-

types involved in this study were 48 L.bataviae, 6 L.canicola, 2 L.ictero-

hemorrhagiae, 2 L.Javanica, 1 L.hebdomadis and I L.australis A.

(ii) I-rovincial hosritals

786 specimens of dried blood on filter papers from 30

provincial hospitals were tested for leotospirosis; 97 (12.3%) showed

positive results. The serotypes involved were identified as 34 L.grippo-

t yphoaa, 15 L.icterohemorrhaxine, 15 L.bbtaviae, 12 L.hebdomadis, 7 L.aki-

yami , 6 L, 4 L.canicola, 2 L.australis A, I L.jnvanica and

I Lopyrogeness

Summary and Conclusion

Diagnosis of leptospirosis in patients of various hospitals,

especially those in the provincial areas, is now facilitated by sending

dried blood on filter paper to our laboratory in Bangkok, where agglutina-

tion test is made. j



In Banekok orea, Lebataviae w~s the moat prevalent serotype

responsible for leytoa'.'iroeis in man, while in the rrovi.ncial areas

L.gripRotynhoss. wan the common one.
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3. Clinical studies

Another series of 34 ct-ses of leptospirosis admitted to

Siriraj, Chulalongkorn and Tropical Diaease Hosritale during the last

year was atudied. The results are shown in Table II-VII

Tabl. II Age and sex

Age in years Male Female Total

No. Per/cent

9 and lower 0 0 0 0

10 - 19 1 4 5 14.70

20 - 29 9 1 10 30.0

30 - 39 5 2 ? 20.0

40 - 49 4 2 6 17.65

50 and over 5 1 6 17.65

Total 24 10 34 100
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Table III The monthly incidence

Winter Sumner liain," season 'tiinter

Jan Feb Mar Apr May Jun Jul Aue Sep Oct Nov Dec

1 1 - - 2j- 1 2 13 7

Table IV The occupation

Occupation No. patients

Labourer 18

Merchant 3

House wife 6

Farmer 3

Student 2

Government Officer 1

Poultry feeder 1

!
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Table V The symptoms and signs

No.ofSgn
Symptoms Signs

oases oases

Injected eyes 32 Jaundice 18

Hyalgia 31 Abdominal tenderness 15

Sudden onset of fever 31 Enlargement of liver 14

Anorexia 29 Photophobia 9

Headaohe 27 High continous fever 9

Nausea 26 Low grade of fever 6

Vomiting 25 Constipation 6

Cough 14 Dull conciousnems 6

Diarrhea 12 Petechial hemorrhage 4

Chest pain 10 Rale and rhenchi 4

Retrobulbar pain 8

I

9,
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Table VI The important laboratory findin&s

Blood and Blood Chemistry 10.Of Urine NOOf

cases cass

W.B.C.,normal (6,000-10,000) 4 W.B.C. 26

Granular casts 24

over 10,000 30 H*B.C. 20

II.P.N., normal 11 Albuminuria 19

40-100 me' 14 Bile 9

over 100 m9% 7
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Table VII The Results of agglutination test, hemoculturo and hamter

inoculation among 34 cases of leptospirosis

Case Titres at weekly interval I HemocuJlture Hamster inoculation

No. let 2 nd 3 rd 4 th 1
1 -we 3,0000 3,0000 10,0000 +ve C e

a -we 10,000J 1O,00OJ 3,OOOJ +ve J 4ve j

3 -ye --- +ve B

4 -ve 300B 3,0003 10,OOOB +ve B eve B

5 3005 1,0003 1,000B 10,0003 -we -vs

6 -we 1,OOOB -10,OOOB --

7 -ve i,0003 3,0003 - +ve B

8 -we --- +ve B -

9 -we 30,000B - .ve B -

10 -ve l,OOOB 30,OOOB 30,OOOB ewe B -

11 -we 300B l0,OOOB 30,OOOB +ve B eve B

12 -we 300B 1,OOOB -+ve B

13 -we 30C3 1,0OOB - -e -vs

14 -we 1,00OJ l0,0OOi 10,00OJ +ve J + j

1)5 ve---+ve C

16 -we --- +ve B +we B

.17 -ve 100B -- +ve B

18 -vs e +ve B-

19 -we 10,0003 1,OOOB -

20 -we 1,03 0,OOOB - -we-
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Case Tte atweyitrvlHemoculturt Hamster inoculation'

No. 1 at 2 nd 3 rd 4th

21 IOOB 10,003 --

22 -ye 30,0003 - v. B

23 -ye 3,OOOB 3,OOOB 30,0003 -ye-T

24 -ye 10,000B - vO B-

25 -ve 3,003 --

26 -ye 1,0001 - --

2? -V. 1,000B. 10,000O--

28 1003 3,000B - h

29 -ye -- +ve B

30 -ye 3,000O- -v.

31 -ye - - .vB-

32 -ye 300B 1,0003 10,0006 .ve B -ye

33 -ye 1,0003 30,0003 +ve B .ye B

34 -vs 16,0003 3,OOOB 1,000B -PVO -ve

B aL.bataviae C = L.canicola

J = L.Javanica I =L.icterohemorrhagiat

-= not done

(i) The causative sorotypes in 34 leptoopirosis cases%

29 L.bataviae, 2 L.canicola, 2 L.Javanica

1 L.icterohemorrhagiae

(ii) Positive hemocultures (21)

17? L~bataviae, 2 L.canicola, 2 L.Javauica

(iii) Diagnosis by serology only (13)

12 L.bataviae, I L.icterohemorrhagise



Summary an,! conclusion

Thirty four cases of leptospiroiAs in three hospitals in

Barkok were clinically studied. t-o,-t of theL. were admitted into

the hozpital- 3urint late rainy seabion. ;,bout two-third were within

the 20 - 39 - years age-group; the raLio of L ales to fenale was 2.4 : 1.

The 4yz.ptonz anc bins conti.ted of high fever, headache,

mya!Gia, injected eyes, anorexia, nausea, vo.itin-, jaundice, enl;rjement

of liver,etc. There were loucocytosis, increase in bloed N.s.A. and

chan~oa in the urine findings.

M.t cases were caused by L.bataviae. The mortality rate

.nil.

e
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4. Surveys of leptosiiralacntilodies in the eneral population of Thailand.

The results of detection of leptospiral nntibodies in the

general population of Bongkok znd Chiengmai (wi seen in our progress

report, first part of the first year, pages 7-9) encouraged us to extend

our studyinto those in other provinces of Thailand.

Materials and Methods

Blood specimens were taken from non-febrile adult patients

in all 71 provincial hospitals (those in each hospital represented

"the general population" of that rrovince). In 24 provinces studies

were made on fresh sera, and in the remaining 47 provinces dried blood

samples on filter paper were used (a modification of Van Thiel et al,

1963). 0.5 ml. 'of blood was dropped on Whatman No.4 filter paper, 3 by

8 cm., dried for I hour at room temperature, and mailed in an envelope

to the Bangkok laboratory where the paper was cut into several pieces

and placed in a test tube containing 12.25 ml. of sterile isotonic saline.

The serum was extracted by stirring with a gloss rod at room temperature

for one hour. After centrifueation, the supernatent fluid represented

a solution of serum of 1:50 dilution (assuming the serum is about 
half

of the whole-blood volume). The agglutination test with live antigens

was performed on the fluid at dilutions of 1:100, 1:300 etc., using

10 leptospiral serotypes known to exist in Thailand, 
i.e. L.bataviae,

L.icterohemorrbgiae, L ebebdcmtis, L.autumnalis, L.rrippoty'hosa,

L.canicola, L.Javanica. L.oomona, L.tyrogenes, end L.australis 
A. A

titre of 1:100 or higher was considered to signify previous 
infection.

Van Thiel, P.H., Van Der Hceven, J.M. and Couree, L.M.J. (1963)

Trop. geogr. Med. 15, 70



Results

The incidence of seropoziitive individuals varied from 22% in

Central Thailand to 355o in .outh Thailan1 (Table VIII). The common sero-

types were L.rripnotyrhosa, L.icterohemorrhapiae rnd L.br.tviae (Table IX),

which accounted for 69% of the total Tositive sera. Mos of the seroposi-

tive subjects were farmers (Table X). Only 243 (350) out of 689 seroposi-

tive csves had history of fever in the lct two years. Since leptospiral

agglutination titres usually fell to about zero within 2 years after the

infection (Sundharagiati & Buspavanich*, 1951), this suggested that about

2/3 of our cases suffered from sym:tomless leptosTprosis.

Table VIII. Results of leptospirol antibocies in the general population

of Thailand.

Part No. of Iale Female Both sexes -

No. No. 5, No, No. %J No. No. %
of Thailand Provinces 1 i:N o o o

exam. nos. ros. exam. pos. ros. exam. pcs. pos.

Central 19 504 117 23 572 120 20 1076 237 22

North 15 369 127 34 418 94 22 787 221 28

South 15 375 143 38 290 89 3o 665 232 35

Northeast 15 428 139 32 362 79 22 790 218 28

East ? 235 78 33 193 42 22 428 120 28

Total 71 1911 604 42 1835 424 23 3746 1028 27

5 parts

Sundharegiati, B., & Buspavanich, S. (1951) J. mod. Ass. Thailand 4, 1.

7
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Table I Details of the total 'o'ditive serotynes in the general porulation

of Thailand

Area Total
Seroty ,e.. . . . ........

Central North South North- East No. %
east

L.mriTptyphcsa 49 64 72 64 13 262 25.5

Loicterohemorrhagiae 54 62 58 49 16 239 23.2

L.bataviae 51 32 49 33 44 209 20.3

L.hebdomadis 7 20 14 13 16 70 7.0

L.i , c vanica 14 12 6 15 10 57 5.0

L.autumnalis 17 12 2 13 9 53 5.0

L.canicola 23. 3 10 3 6 45 4.5

L.rtustralis A 7 8 8 15 4 42 4.5

L.pomona 6 4 8 6 2 26 2.5

L.yrogenes 9 4 7 7 0 25 2.5

______- -
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Table X The occupation of all rositive leptocpiral cases in the general

ropulation of Thailand

Area Total

0ccupation Central North South lVorth- Last No.
east

Former 94 67 76 91 36 364 52.5

Labourer 22 17 35 7 -4 95 13.8

House wife 19 .10 17 9 10 65 9.2

1,,crchant 12 9 12 11 15 69 8.5

Gardener 7 2 31 0 11 51 7.3

Officer 7 7 2 10 2 28 4.0

Fisherman 10 0 3 0 1 14 2.0

I. 5 2 0 2 1 10 1,4

6tudent 1 0 3 3 0 7 1.3

Sumnary and Conclusion

k-oitive egr-lutinE-tions re-icted to various cerotyses of Le O -

a ira xere found in 22-35 r-er cent of the gencral ropulation of Thilnd.

The hi hest incidence occurred in the South. The cormion serotypes were

L.Rrir:otyphusa, L~icteroheocrrhaE:iae and L.bataviae.
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5, Detection of Lepto-spirovis ii, casors of pyrexia of unknown ariZia

Durine the past 12 month4;, -eptember 19C4-August 1965, an

&ttom-)t to diaCnose la-,tonriircsi- in ]Y.U.0. cacos was ciae in the Fledioal

Derartrnent of Vajira 1isospital (a Ban2gkok munici-ality hospital).

ha.teriale-and Methods

All 1-.U.0e.oc~ atteindinr the 14edical Departm'ent of Vajira

Roanital (most cases being injVe--tir-,ted in t .C Yards after adiaission;

someS investigated at the out-.rationt clinic) were studies by homocultur*e

and serological means to accomplish for the diag~nosis of leptospirosin.

Fletcher's mediur, was usedi for hemoculture. Agglutination with live antigen

wore used for serooCical teats and 11 serotyp es of leptoopirea known to

e:Iist ia Thailand were used as antigons, i.e. L.bataviae. L.ictrohmorrhapi*oe,

L.canicola, j.at:eami A, L.jz-vnnica, L.-ryrorees L.,rri !ctyhosa, L.o'omont,

L.australit A, Lohebainudis eonc L. ys The cornclucive diagnocis based on

po)sitive hemoculture and/or si~nificant sorclcgicql titreu of paired sera.

A titre of 1:100 or higher wa:. considered to '.,e siCgnificant.

kHosults

1. Tot~. caFses studied 228, 147 males and 81 females.

2. Admission, 15-9 ca-ses; out-ratient clinic, 69 cases.

3. Positive hemoculture in 9 and rocitive serolcgically (rising

titres) in 25 (a tota~l of 34 cases = 15-: of all ca~ses studied.

*Formrly wie used 10 seroty,:es, but later on we found one more

&erotype (L.hyce) in some Nrovinces of Th~4lando



4. Analysie of those 34 .,.oitive cases revealed

kre in ears 'o. of ceses

0-9 1

10-19 4

20 -29 5

30 - 39 9

40 - 49 11

50 - 59 3

60 and over I

(i) Se

25 malet, 9 
fom-.lee

(WOi Occulpatifl

Occuvjc 1. of cases

Labourgr 15

Offi cr 4

Mcrc 1h ant 
4

Garden er 3

House wife 3

Student 3

Farmer 2
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(iv) Provisional diagnosis

No. cf cases

lyrexia, csuse ? 11

Leptospirosis ? 10

Jaundice, cause f 5

-influenza 5

Infectious heratitis I

Tonsillitit and pharyngitis 2

(v) Seasonal incidence

Table XI Showing seasonal incidence of 34 cases of lertospirosis

Mlonth :o. cf cases 1%o. ef cases
exam. positive positive

e, tember 17 3 17.7

October 21 5 23.8

!'ovember 5. 14 27.5

December 29 4 13.8

January 18 1 5.6

February 14 0 0

1.,arch 21 0 0

April 16 2 12.3

Xay II 0 0

June 10 1 10.0

July 6* 2 -

August 14 2 14.3

The number of cases was too amall.



During the wet season (June-October), 68 cases were examined

and 13 (19.1%) gave positive results, whije during the dry season (January-

Hay) 80 cases were examined and 3 (3.7%) were positive. Thus the incidence

of the disease in the wet season was five times greater than that in the

dry season.

(vi) Serotypes involved

18 L.bataviae, 9 L.canicola, 4 L.javanica, 2 L.icteroheaorrha-

iae, I L.grippotyphosa.

Summary and Conclusion

Leptospirosis is considered to be a cause in P.U.0. cases.

Our results revealed that about 15% of those cases suffered from lepte-

spirosis.

The clinical &nd laboratory features of 34 leptospirosis cases

were studied in detail. The common causative serotypes were L.bataviae

and L.canicola. L.javanica and L.icterohemorrhagiae were also found in

many patients.

The incidence ol the infection was high in the wet season,

about 5 times as much as that in the dry season.
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6, Macrosconic screening test of le!mtosiirosis

Attempts have been irade to obtain quick and reliable results

of agElutination test which con be siml.y acccmirlibhed by reading with naked

eyes or hand lens. The method described by Glton et al was tried in our

laboratory with satisfactory result. Tie antigens were made o4 formalinized

individual leptospiral seroty )e at cocentrations of 1,000-2,000 million

per ml. One dron of the antigen was mixed with 0.01 ml. of the unknown

serum on a glass plate and rotated on a nechanical rotator for 5 minutes,

after which the agelutination was easity read on translumination box, and

the results were expressed as 1+ , 2+, 3+ and 4e by using naked eyes or

hend lens.

The results are shown in Table XII - XVII

Table XII Macroscopic screeninr test usinE homologous antigens

Known sera Positive Results
Leptospira used as

Against antigen IO %Numiber Letospira

125 bataviae bataviae 113 90.4

26 javanica javanica 15 93.8

15 canicole cenicola 15 100.0

2 australis A australis A 2 100.0

Galton M.F., Po;.ers D.K., Hall A.D. & Cornell, R.a. k1556)

Amer. J. of Vet. Res. 1. 505
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Table XIII M~acroscopic screening test using various heterogenous antigens

Xnown sera LePositive Results
-eptospira used an

NubrAgainst antigenNo%
Number Leptospira jL

125 batavine javanica 71 56.8

113 bataviae akiyam± A 65 57.5

113 bataviae biflexa 8 7.1

125 bataviae icterohemorrhagiae 10 8.0

14 javanica bataviae 5 35.7

14javan~ica akiyami A 8 57.1

14 javanica biflexa, 5 35.7

14 javanica ictero 1 711

14 cankeola bataviae 3 21,4

14 canicola javanica. 11 78.6

14 canicola akiyami A 4 28.6

14 canicola icterohemorrhaglae 1 7.1

Table XIV Macroscop~ic screeninC test using L.biflexa, 1136 and L.biflexa 138

as vantig_.ens

Known sera Leptospira used as Positive Riesults

Against antieen
Ifumber Leptospira No*.

12 batavias biflexa 136 6 50

12 bataviae billexa 138 11 91.7
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Table XV Macrosropi- screening test on sera of dogs with homologous

anti'. .f

L.bataviae L.ictero. L.Javenica L.canicola L.akyamiA Total

Titre No. No. No. No. No. No. No. No. No. No. No. No.

exam. eve exam. +ve exam. eve exam. +ve exam. eve eXam. +ve

1:100 16 4 19 0 4 0 2 0 3 0 44 4

1:300 5 1 1 1 - - 1 0 - 7 2

11,000 5 2 - - - - 2 1 3

1:3,000 4 4 - - 5- - 1 1 5 5

Total 30 11 -0 1 4 o 6 2 3 o 63 14

- .
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Table XVI Macroscopic screening test on sera of rate with homologous

antigen

Lebataviae L.Levanica L.ictero. Total

Titre
No. No. No. No. No. No. No. No.

examl. ve exam. ve exam. +ve exam. ve

11100 53 12 16 4 1 0 70 16

13300 9 7 1 0 - - 10 7

1:1,000 7 6 - - 7 6

1:3,000 2 2 - - - 2 2

Total 71 27 17 4 1 0 89 31

Table XVII Ylacroscopio screening test on sera of swine with homologous

antigen

L.Pomona L.ictero. L.bataviae L.canicola L.akivamA Total.'tre -.-.-. " -- - - -

No. No. No. No. No. No. No. No. No. No. 1o. No.
exam. am. xam. +ve exam. +ve exam ve exam +ve exam. +ve

1:100 11 0 10 1 3 0 2 0 1 0 27 1

11300 - - - - - - - 1 0 .1 0

eotal 11 0 10 1 3 0 Ii 0 2 0 28 1

_- -- -I- ---

Ie
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Summcrry and Conclusion

The study of macroscopia screonin6 test as mentioned above is

only a preliminary step towards the simple procedure for diagnosis of

leptospirosis. This method will be very useful to the provincial hospitals

where there are inadequate laboratory facilities.

For human leptospirosis this method was very satisfactory even

though the oases had a low titre of 1:100. In animal leptospirosis, the

test was not so sensitive; only &era specimens with hieh titres gave

some positive reactions.

The next step of our study in this particular subject will be

the improvement of antigen preparation, especially in preparing L.biflexa

138 antigcn. This organism had a promising antigenic property reacting

with L.bataviae antisera. The antiLen will be u:.eful for the provincial

hospitals in screening suspected cases of leptorpirosis before sending

the dried bloed on filter paper to our laboratory in Bangkok.
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B. !:Peos iroais in aniruals

1. The nci eroe of ~ i. in rc.t~i in Bn~ok

Stud...es on leqto6-)iro6.Is in rts cai".-ht froi.. tei. districtF. of

Bafllhok werx; catrried1 oL during .-C 1963 and June 1964; 2o6 (34.1i )

of total 604 rats exaj.iinod 6h .u rositive results (Boonp~tcknavii' et al*

1965). However, the vm~rk h-u t~een .rr'icd on %.t' zyeciaJ. attention to

Pathumwan )titrict, where t. iflc~d acvc of lci:to.'pircsizi amon6 R.norve-

-IcuG rati, (the m~oc.z; Corn e.)::c hi_,h. The -eabcnal variation was

.al.eo btudiL'd.

From 2'eptember 1964 throuEgh AuEgust 1965, 648 R.norve.gucus,

including 467 ad,,Alt&; and 181 ir-aturc5, were tra-pp.ed andi exat-ined. The

Table XVIII & XIX.

Boonpacknsw ie, S. , Harina-cuta, C. ztnd Pot.a, U. (1965) J. med.

iss. Thailand 1965 48, 352.



- 30 -

Table XVII The incidence of leptospirosis in adult and immature rate

of Fathtiivin District nccurdini to seasonal variation.

Adults Irmatures

M onth N. Pocsitive PGsitive Fositive Positiveculture sera culture so aexam,* o I i o eam. VNo,,La. No. No. %

January ) 31 23 74.2 6 19.4 13 I 7.7 1 7.7

February ) 21 I 52.4 6 28.6 22 2 9.1 2 9.1

March )Dry 37 25 67.6 16 43.2 30 1 3.3 2 6.7)
April ) 39 14 35.9 15 38.5 24 4 16.7 1 4.2)

.a ) 26 19 73.1 4 15.4 3 0 0 1 33.3

June ) 57 34 59.6 19 33.3 27 4 14.8 3 11.1)
July ) 42 24 57.1 16 34.1 12 1 8.3 0 0

~e-t
August ) 39 21 53.9 13 33.3 11 2 18.2 2 18.2

September) 24 19 ?9.1 14 58.3 8 0 0 0 0)

October ) 50 39 78.0 16 32.0 11 1 9.1 1 9.1

Nevember 55 45 81.8 23 41.8 11 0 0 0 0

December 46 37 80.4 24 52.2 9 4 44.4 3 33.3

Total 467 3 66.6 172 36.8 181 1 20 1 .11#5 16 .

During the dry season (JWanuary-May) 154 adult Rnyeicus wern

examined and 92 (59.7) were positive for kidney culture, while during the

wet season (June-October) 212 adult rats were examined and 137 (64.6%)

were positive. Thus the lepcaspiral infection amonC the adult rats in

the wet season was higher than that in the dry season.
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Table XIX A comparison betwetn the 'o3itives by culture and those by

serolog7 in adult rats

Positive Positive culture, Positive sero, Negative
both nerative sero. neoative culture both

Animals No. exam. ulture & sero

No. % No. I No. % No. %

Male 225 58 25.8 83 36.9 17 7.6 67 29.8

Female 242 76 31.4 94 38.8 20 8.3 52 21.5

Total 467 134 28.7 177 37.9 37 7.9 119 25.5

Summary and Conclusion

The incidence of leptosrirosis diarnosed by kidney culture

among adult rats (66.6;.) was much higher than that of immature (11.5%).

There was no difference in the incidence bit;eon sexes. (nly 134 (43.1%,)

out of 311 positive kidney culture rats had lept'-sriral antibodies.

The serotyies of those leptosTires i~olnted were identified

a 256 L.batavite -.nd 36 L.javanica. Other isolates are being studied.

lie
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2. Seasonal inci6enoo of caiine leptos irosLis in Banrkok

The incidence of c.ine lep .o3irosis in Bangkok has been

reL'orted (Sundharagitti et 11 19(5)*. However, we have continued our

study with special uttention to its eeasonal variation.

Materials and Nethods

The djeajtncsis of leptCLpirosis in dogb was made by the agclu-

tireotion (lysis) test, uzin. serum from the heart blood. The titres of

I:100 - i:i,000 were considered zs sienif~ing previous infection, and

1:3,000 or hither as recent infection. 1022 does at the municipality

stray dog-eradication unit in Bs.nb-ck were included in this study.

Results

The results are shown in Table XX. Durinr January through

:,ay, vhen the weather was mostly dry nnd the humidity low, of all 358

sers examined, 183 (51.1%) were positive for leptospirosis at the titres

of 1:100 - i:I,000, and 9 (2.5%) had the titree of 1:3,000 or higher.

Du-in. June throu h October, t e wet season w.ith high humidity, of all

528 sera examined, 330 (62.5%) were positive at the titres of 1100 -

1:1,000, and 64 (12.1%) had the titres of 1:3,000 or hifher.

Thus the incidence of recent infection of canine leptoepirosis

in Ban-'rok in the wet season was about time treater than that in

the dry season.

* $uadhara.iati, B., Boonpachnavig, S. & Hurinasuta, C. (19(5)

Trop. Feogr. Ied. 1, 17.
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Table L The incidence of canine leptoo' iro3is in Bunrkole ss diaLnosed

by veroloeyo

Titres of 1:100 - 1:1,000 Titres of 1':3,000 or hither

REonth No. sera (previous in:ection) (recent Infaction)

testedNo.

January )!4 3.8 1 2.3)
February ) 51 26 50.9 1 1.9)
Inroh )Dry 58 31 53.4 1 1.7

A:il 60 24 40.0 1 1.?
)
) 145 88 60.? 5 3.4

June ) 168 98 58.3 7 4.2)
July ) io4 83 79.8 23 22.1

)
Aur ust ),at 153 89 58.1 16 10.5

September) 50 29 58.0 6 12.0)
October ) 53 31 58.5 12 22.6

November 88 40 45.4 7 7.9

December 48 18 37.5 7 14.6

Total 1022 571 55.9 87 8.5

- The rates of recent infection were highest in July and October.

- Total positive rate = 55.9 + 8.5 = 64.4k
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Summ.ry nd Conclusion

The sera of 1022 stray do.s i. Bangok were examined for i

leptospiral antibodies, :!nO 04.4-, g,,ve positive results. The incidence

or reccit infection in the wet seattson was 12.1%, while that in the dry

vaaon wrs 2.5>. July nne ctober were found to be the months cf

hev-ng hij;h transmission of canine le-ptospirosis,
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* 3. Studies on renal mitholo n c-inine letov.,irosis

This -roject h' s been c.&trried out with t'.e collaboration of the

Departments cf PatholoLy of S-ATO i.edical Roearch Luhoratory (Lt. Col.

E.H. Johnston) e'nd the Faculty of iedicire Chulzl1nekorn Hoppital (Dr.

k. f'iyeratn)

I.aterials and I ethods

The materials were obtained from the dogs at the municipality

stray dog-eradication unit in Bangkok. The he.rt blood and kidney tissue

as:s.irates were taken froi the dorn just after death. These s':ecirens

were bactnriolotrically and serclo:ically studied to determine the presence

of le;.tos-iral infection. Fletcher's medium was used for kidney culture.

Serclog-ical investigations which included aF.,lutintion tests w:ith live

antigens were made a~ainst the following seroty-:es: i.e. L.bataviae,

L.icterohemorrh-iae, L. canicola, L.hebdotxadis, L.alcysmiA, LJvanica,

L.rimzotvhosa, Loaustralis, L.roLona, L.-,-roenes e.:,d L.hyos,. A.titre

of 1:100 or higher wons considered fAgnificant.

S3eciraens of both kidneys" from emch d og were examined grossly.

A slice of the whole kidney f£rom each vrecimen was fixed in 10 per cent

buffered forz.lin solution. Ti3sue blocks were taken from each slice;

one from the urper polq, one from the lower pole and one from the middle.

Sections were stained by herntoxylin-eosin end PAS method. In addition,

at least one slide from each case uas stained by ;,arthin-Starry method

to demonstrate leptospiral organismu; the exerinentally infected tissue

of hamster was .lso used as controls
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i 03ulte :

Primarily 40 dogs vwere included in this study, but later 9

hrd to be discarded bec;-.usie cf c<ntafin.tion. The remrninine 31 cases

were thus divided into three grou-s as follows:-

Oroun I - lositive culture (3 does)

Dog No. 0 r':ni s m Titre

915 L.bataivae negative

918 L.canicola 1:3,000

939 L.jzuvanica 1:100

Group II - Positive cerolnoy (7 does)

DF''o~ o. zerotrne Titre

902 L.battaviae 1:100

919 L.Javanica 1:10C

932 L.bo.tpviae 1:300

933 L.canicola 1:100

934 L. bataviae 1:100

936 L.b tvviae 1:300

940 L.hyos 1:100

Group III - Negative culti:re nd negative serology

Twenty one dogs.
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Pathologicol studies of the kidney tissue were concentrated

on the so-called "interstitial ne-:hritis" which had been rreviously

described as charecteristio ,ictu.es in the 'iou infected !ith L.canigols.

The nrelirrnary r*eults in our investigation are as followi:-

Grouo I

Grossly, the kidney nhov:ed scattered smAll rray to yellow

nodules throughout the cut surface and also on the external zurface.

The most pronounced lesion was seen in case # 918 from which L.casicols

was isolated. Histologically, all three cases had similar pathology but

of vprying intensity. The one Uith much severe chanfes was case Y 918

as grossly evident. The lesion consisted of inflammatory foci scattered

in both cortex and medulla of the kidney. Nost of the cellular exudate

was in the interstitial tissue surrounding convoluted tubules end also

collecting tubules. Occasionally, however, the tubular epithelial cells

in the central portion of the foci showed degenerative changes and

necrosis with intratubular cell infiltration. Basement membrane, as shown

by PAS stain, particularly of the damaged tubules was brokened or frayed.

The infiltrating cells comrr:ised of neutrephils, lymphocytes, histiocytes

and rl3sma cells in v,'rying ;rorortions. Glomeruli were not remarkable

as well as other vascular structures. Leptospires were demonstrated in

tubules of few areas in these three dogs.

Grour II

Y'n active lesions sinilar to those found in group I were observed

in all cases. However, interstitial inflammatory foci were constantly

present. The extensiveness of the lesions varied from slight to moderate.

Foci were found in both cortex and medulla. No tubular damage was evident.



-ceritubular infiltration consisted -:reponderantly cf rlasma cells, and

in leiser degree lymphocytes nnd hictiocytes. Fibrous proliferation in

these foci varied frcm nothing to marked. Leptc5'ires could not be

demonstrated in all cases.

Group III

Out of 21 cases, showed no interstitial inflnnr.intion; the

remainint, 15 revealed chemrn.-es similar to those observud in group II.

The severity of the lesion was sli,-ht in all except one which was moderate.

The cellular infiltrates ccmv rised of lymphocytes and ,:lasma cqlls and

rarely osinophils. Fibrous proliferation of the inflamatory foci, which

varied from sli'ht to mnrhe,'t, wJas evi-'ent in 10 cases. Leptosnires could

nct be de¢onctrated in all cces.

Summary and Conclusion

The -rimory results of the study on rer.Al -atholo'y of 31

stray do.rs in Fangkok were satisfactory. In the group of positive kidney

culture, the patholo-rical c!-!:n-es consisted of the in:lammatory feci

scattered in both cortex nd.i 1 nedulla of the kidney; zone 6eLenerative

chanjes Pnd necro:is were noticed in titXular portions. In the croup of

pcsitive serology, no ective lesions were cl-served, but Jnterstitial

inflammatory foci were constantly present. In the group of no evidence

:,f leptos-ircsis, sli -ht iiterstitial inflammation was noted in nany

Tiimels.

The w;ork is still : n protress.
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A
Studies on leptospirosis in rats caught from Patnumwan District of

Bangkok revealed positive kidney-culture cases of 67% in Pdult rats and
12% in imature ones. The incidence among the adult rats in the wet
season was 65% and in the dry season 60%.

The incidence of canine leptospirosis in Bangkok diagnosed by serology
was found to be 64%. The results also indicated that recent infections
in dogs were present mostly in the wet season.

The preliminary results of the studies of renal pathology in canine
leptospirosis revealed definite pathological changes in cases of positive
kidney cultures, while in cases of positive serology, only mild grades of
inflammatory foci were observed. In those negative cases however, slight
histological changes were found in some animald. (AuthorS

<I


